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Title: In VINI Veritas: realistic and controlled network experimentation 
Author Bavier, A.; Feamster, N.; Huang, M.; Peterson, L.; Rexford, J. 
Author Affiliation: Princeton Univ., NJ, USA 
Journal: Computer Communication Review vol.36, no.4 p. 3-14 
Publisher: ACM , 
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Language: English Document Type: Journal Paper (JP) 
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Abstract; This paper describes VINI, a virtual network infrastructure that allows network researchers to evaluate 
their protocols and services in a realistic environment that also provides a high degree of control over network 
conditions. VINI allows researchers to deploy and evaluate their ideas with real routing software, traffic loads, and 
network events. To provide researchers flexibility in designing their experiments, VINI supports simultaneous 
experiments with arbitrary network topologies on a shared physical infrastructure. This paper tackles the following 
important design question: What set of concepts and techniques facilitate flexible, realistic, and controlled 
experimentation (e.g., multiple topologies and the ability to tweak routing algorithms) on a fixed physical 
infrastructure? We first present VINTs high-level design and the challenges of virtualizing a single network. We 
then present PL-VINI, an implementation of VINI on PlanetLab, running the "Internet In a slice". Our evaluation of 
PL- VINI shows that it provides a realistic and controlled environment for evaluating new protocols and services. ( 
28 Refs) 
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Descriptors: Internet; routing protocols; telecommunication control; telecommunication network topology; 
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Identifiers: virtual network infrastructure; VINI Veritas; network control; protocol; traffic load; routing software; 
arbitrary network topology; PlanetLab; Internet 

Class Codes: B6210L (Computer communications); B6150M (Protocols); B6150P (Conmiunication network 
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Performing Org.: Georgia Tech Research Corporation - GA Institute of Technology, College Of Computing , 
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Project Monitor: Parulkar, Gurudatta M. 
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Summary: In today's Internet, a single service provider rarely has purview over an entire end-to-end path; this 
situation hinders the deployment and adoption of new network services. The PI propose to design and prototype a 
new network architecture, Cabo (Concurrent Architectures are Better than One), which resolves this problem by 
separating infrastructure providers (who own and manage the physical network infrastructure) from service 
providers (who deploy end-to-end services to users). Using Cabo, service providers will reserve network resources 
(i.e., virtual nodes and links) on equipment that may span one or more infrastructure providers. The separation of 
network service providers from infrastructure providers also allows a single service provider to construct end-to- 
end services; it also allows a service provider to operate multiple virtual networks, each of which is tailored to a 
specific application. For example, one virtual network may provide strict security guarantees but may not provide 
complete reachability to all destinations, while another virtual network may guarantee global reachability for 
applications that do not require strong security guarantees. The outcome of this project will be: (1) the design and 
implementation of a substrate that service providers can use to deploy new network architectures and services, and 
(2) investigation of example scenarios where Cabo can provide better security, robustness, and end-to-end 
performance guarantees. Cabo's initial design leverages virtualization, tunneling, and new experimental platforms 
for network protocols and architectures, including the Pis' own Virtual Network Infrastructure (VINI), which the 
Pis plan to use to prototype and evaluate their ideas. Successful completion of this project will have significant 
impact on Future Internet architecture development and deployment. 
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Service activation in automated integrated telecommunication and data communication network, involves 
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Alerting Abstract US Bl 

NOVELTY - A service order having one or more service components in generic service request format applicable 
for multiple vendors or version number, is received. The service components are routed to appropriate domain 
manager which translates the components into corresponding device specific parameters. The network elements 
responsive to the device specific parameters, are activated so as to activate network service. 
DESCRIPTION - An INDEPENDENT CLAIM is also included for service activation system. 
USE - For activating universal services including short messaging service (SMS), network management system 
(NMS), operation supporting service (OSS), in automated integrated telecommunication and data communication 
network. 

ADVANTAGE - Enables activation of network services during runtime with no downtime and readily extendible to 
several vendor devices or management protocol without undue maintenance effort. Reduces the complexity in 
formatting service orders by surface generic representations of services and actions for technology domains, while 
minimizing overhead demands on network management system. 

DESCRIPTION OF DRAWINGS - The figure shows block diagram of network management system (NMS). 
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Detailed Description: 

...requirements. 



The disclosed system is described in connection 
with an illustrative embodiment, which provides a 
version independent network management system that 
simplifies and facilitates network upgrades. As 
disclosed herein, using the disclosed system, all 
versions of software are forward and backward 
SUBSTITUTE SHEET (RULE 26) 
compatible. To achieve such version independence, 
version information is captured as part of the metadata 
used by the disclosed system. Additionally, as... 
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different standards, in order to form internal state model, and displaying coalesced attributes on user 
interface 
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Alerting Abstract WO Al 

NOVELTY - The method involves receiving different interface standards such as 7X-7 , TMY814 and ITUX. 731 
standards (301-303) having multiple attributes. Service state attributes for each standard are derived from a state 
selected from a group consisting of an administrative state (303.1), an operational state (303.2) from the ITUX. 731 
standard, and qualifiers (301.2) from the TL-1 standard. The attributes from different standards are coalesced 
together, in order to form an internal state model. The coalesced attributes are displayed on a user interface. 
DESCRIPTION - An INDEPENDENT CLAIM is also included for a computer program product embodied on a 
computer readable medium storing a set of instructions for providing consistency in a state model of attributes 
relative to multiple standards. 

USE - Used for providing consistency in a state model of attributes relative to multiple interface standards such as 
TL-1 , TMY814 and ITU X. 731 standards, and multiple objects in computer software programs running on network 
elements in telecommunication or data communication network system, for state management of the network 
elements. 

ADVANTAGE - The coalesced attributes of the objects across different standards, are displayed, thus preventing 
inconsistencies between attributes of different or similar objects from multiple standards. 
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Alerting Abstract US B 1 

NOVELTY - An application independent request, including generic operations and generic format data used by 
client applications to transmit application independent request, for service is received at a network element. The 
generic data format is an open ended name value pair format such that the data includes subset of value pairs 
supported by different service applications. The request is mapped by managed object manager to a registry for 
identifying service application which process the request and the service application is executed based on the 
request. 

USE - For mterfacing clients with managed objects of network element in communication network. 
ADVANTAGE - The scalability and functionality of the network of the network element is improved and the 
complexity is reduced. 

DESCRIPTION OF DRAWINGS - The figure shows the block diagram of the network element and generic 
interface. 



1 1/5/3 (Item 3 from file: 350) Links 
Derwent WPIX 

(c) 2007 The Thomson Corporation. All rights reserved. 

GO 1 5445437 Drawing available 
WPI Acc no: 2005-795159/200581 
Related WPI Acc No: 2004-419050 
XRPX Acc No: N2005-658744 

Network configuring method e.g. for large-scale optical network, involves activating cross-connects to 
establish automatically defined connection within network elements, when manually defined connection is 
invalid 
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Alerting Abstract US Al 

NOVELTY - The network element connection attributes including specific time slot on physical link coupling 
network elements , are defined to manually provide a set of cross-connects within each network element. Another 
set of cross-connects is provided automatically within network elements. The automatic cross-connects are 
activated to establish connection between network elements, when manually defined connection is invalid. 
USE - For configuring network such as wide area optical network such as synchronous optical network (SONET), 
synchronous digital hierchial network (SDH). 

ADVANTAGE - The invalid connection between network elements is avoided reliably. Allows user to manually 
configure connections among network elements within the network. 

DESCRIPTION OF DRAWINGS - The figure shows a flowchart illustrating the network element connection 
establishment process. 
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Abstract: A network and network element combined view information model of Ethernet at interface between 
network management system (NMS) and element management system (EMS) is defined. The structure layer of 
Ethernet and the partitioning of Ethernet layer network based on virtual local area network (VLAN) are discussed 
with defining network view information model. The modeling of bridge functional entities is involved in the 
network element view information model. This model is applied in Ethernet passive optical networks (EPON) 
network management. In this application, the association mechanism between network view and network element 
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